Effect of Andrographolide on expression of liver Paraoxonase2 enzyme and Apelin in male wistar rats with Secondary Iron Overload by علی پناه مقدم, رضا et al.
 	
 	 
 	    	 
 !  
"#	 $ %
  	"	& %' ()	   *! %	 	 	 
: " 
!,	- #)!./!	 * 0	1&	 2 /2
4 *5&	
1  6 ! *	7 8 %)	9 	:
 *	% 	, *47/ 
: 	$"7 -	 





0 >  *	?/ 
: 8	 
- ! *! 8/ 
	
1	-1395 




	  !"#$ %&'"()*!+,- ./ 0 12 34 
:/	5 6789": ; 	

<=>? @ "#; A B  CD .4 4E;FG H"IJ H4KL..... 
&NOP	 /QR/	5 
S"TU/	5 OVW&NOXY 
RZZZZZZZ[\ZZZZZZ]- ZZZZZZ^ _ZZZZZZ`abc) dZZZZZZ[e	ZZZZZZ
fgh4/_ZZZZZZZ`ij ZZZZZZ7HZZZZZZk4lmZZZZZZno 64ZZZZZZp qrZZZZZZ7 ZZZZZZ;
  ZZZZZZZZZAZZZZZZZZZs t >ZZZZZZZZZ? "ZZZZZZZZZu bl mZZZZZZZZZno ZZZZZZZZZ; vZZZZZZZZZwxy ZZZZZZZZZ/ZZZZZZZZZz{ZZZZZZZZZ| 4Rb	ZZZZZZZZZ} ./	ZZZZZZZZZ
~
.	" b@ 
	ZZZZ Z ZZJ RZZZZZZ Z0 44 bc) 4EZZZZZ ZZ0 	ZZZZZZ Zj _ZZZZZZZ`abc) dZZZZZZ Z[eHZZZZZ ZZk gZZZZZZ ZY 4ZZZZZ ZZ4 ZZZZ Z ZZno/_ZZZZZZ Z i`j 
.
.ZZZZZZ Z Zf  _ZZZZZZ Z Z`a4b	ZZZZZ Z Z Zj  _ZZZZZZ Z Z`aZZZZZ Z Z Z__ZZZZZ Z ZZ`abc) 	ZZZZZZ Z Z
- 	ZZZZZ Z Z ZJ  &ZZZZZZZZkZZZZZZ Z Zb48ZZZZ ZZ Z ZJ
 Jr7ghR	.n b 
ZZZZZZ ¡¢W bZZZZZZFG /FZZZZZZ£ _ZZZZZZ`abc) R¤"ZZZZZZ¥j  4ZZZZZZ@  bc) 4¦§_ZZZZZZ¨ ©ªZZZZZZ«>? 4¬ZZZZ ZZ[­R	ZZZZZZ@plCZZZZZZ® 4ZZZZZZ¯ 
ZZZZ Z Z ZZ Z°±ZZZZZZ Z ZZ¯²E	ZZZZ Z Z Z ZZ³ 4qrZZZZZ Z Z Z Z7 ´ZZZZZZZ ZZµ¶ 	ZZZZ Z Z Z Z Z":ZZZZZZ Z ZZ* ZZZZZ Z Z Z Z[ R"ZZZZZ Z Z Z ZW ./·¸ 	ZZZZZZ Z Z Z5 ZZZZ Z Z Z Z Z¹"º»j / R"¼ZZZZ Z Z Z ZZ®
./
	
   	  	2  	   !"
 






    
 
  ! 	
 "#
$
 .  &
 "' ( (
)
* +  *2-!#  + . ) )! /0
 	
 12 	 3#4+)! " 
)! ( + ) 56) &




 $ + ) )! 	+  3#4+)! 0












? ) @A 	
 B  	C  * +
.& . 
: 	    $
:  ";3
< 36" 
+ F) ( ) G3
 @A B 
  #
H I6.+4 .+4 J




 (+  ! (+mg/kg 75.+4 N(+ 
 3#4+)! 
 =




 .+4 N ! &#
mg/kg 7
 =
 .+4 N ! &#
 ( R*
 (+ 
 3#4+)!mg/kg 5/3	L3M# > &#




 mg/kg 7	L 3M# > &#
 ( R* .-#4  S / "   ! TM2+ "
 / " .
H TM RU1
 B ( C &#
 + )2 	
 ")) RU . >
) "
  9  	
 =L =
  +  "#4Real time 	
 W2
 	4 .() +


) X)  .4 >
: 	 	* +  * =
 5M# 











  ! TM  -Z . 
=M  -; 5
 
 .
H TM + . =2 M4 =M  -; 5M# M4
 =M " 	I " . 	U3 J
#+*  /[\2 
  -Z  ! TM .  =2
 5M# K+ + 4 	 TM + 
  	 -; &C] /0 	 3#4+)!
.
  	U3 J
#+* 	+ 
:   (
)
* +  * =
 5M# 
  ! 2M4 =M 5M#  -Z +
[\2 + =2 +   	U3 J
#+* /=




* +  *2)  	; 	
 5+F*  )
 9 ^ =- " + 
 
.4 S 8 	





































C +  !....................................................14














[ ..........= jM* h ................................................19
4-3-2-..........................................
[j)
* R#4+)! ) )! 12....................................20
5-3-2-\4U + ^\4 U









 +  *...................23
6-4-2-.............................................. 3) " 7
* 	
 &#
   * 	
j.......................24


































































11 -3-..................................................	- .+4 	 .@).........................................................................41




















14 -3-M-cDNA (RNA .................................................... p............................................47
15 -3-5-+RT-PCR  	GAPDH...................................................................................................48
16 -3-KH@ (#+j3RT-PCR ..............(
4! KL 	+ ..............................................................49


































































3-2-4-4-K+ =M 	4 .() Y
)-HDL..................................................................................70
(  .' :/01 $% ..................................................................................................................72
1-5-........................................................................................................................"6..........................73
2-5-..................................................  5M#   * 	C =





* hM)! 	C =
  ! 	
 "#
$2........................  5M# ............................76




* hM)! 	C =




) =2 M4  _< 3#4+)!.............................85
7-5-....................  5
  	U3 J



















K+'5-3-5-+RT-PCR  	GAPDH .........................................................................................48
K+'6-3-5-+ 







K+'8-3-"oMASTER MIX =L 	 5-+GAPDH................................................................52
K+'9-3-"oMASTER MIX  	
 =L 	Apelin +Paraoxonase 2.......................................52
K+'10-3-	 ": " 
 Jj+* Real time =L 	GAPDH +Paraoxonase 2...............53
K+'11-3-& 	 ": " 
 ^+*Real time =L 	Apelin...........................................54












K+'15-3-	4 .() >+ ":HDL..............................................................................................58
5*7 -./ 
34 #012 
3Jj1-4- 	M! s) 




: (#+j3 ( 3
] RNA C &#
 ( . p >
........................................61
Jj3-4-KH@ 	l4
 PCR " i GAPDH (
4! KL 	+2A.....................................62
Jj4-4--@- ]j ....... * =L 	................................................................................................63























 .+4  



















APJ apelin receptor 
HDL high density lipoprotein                        
LDL low density lipoprotein 
DMT-1 divalent metal-iron transporter 
NTBI non-transferrin-bound iron 
AMPK APM-activated protein kinase 
ATP  Adenosine triphosphate 
GLUT4    glucose transporter 
PCR polymerase chain reaction 
PBS phosphate buffered saline 
RNA  Ribonucleic acid 
DNA   Deoxyribonucleic acid 
GAPDH    Glyceraldehyde 3-phosphate dehydrogenase
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